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ABSTRACT: In 2015, the World Health Organization's classification of lung cancer proposed the concept of spread through air
spaces (STAS) as a new model for lung adenocarcinoma invasion. STAS refers to the spread of lung cancer cells through the airways in
the lung parenchyma beyond the edge of the main tumor. In recent years, with the deepening of STAS research, the results show that
STAS as an invasive method is related to other invasive behaviors and metastasis. STAS is closely related to the prognosis of lung cancer
and is also independently associated with the risk of recurrence. Notably, the prognosis of STAS-positive patients varies greatly with the
choice of surgical methods. In imaging, STAS has its own special imaging features that can be used as a tool for estimating STAS
likelihood. Therefore, whether it is possible to determine the presence or absence of STAS by imaging and other methods could become a
significant guidance for selecting surgical methods and improving patients' prognosis. This review will focus on the recent research on the
association of STAS with imaging, gene mutations, and different types of lung cancer.

Key words: STAS, Lung cancer; Imaging features; Gene mutation; Research Overview

Chinese Library Classification(CLC): R734.2 Document code: A

Article ID: 1673-6273(2019)20-3993-04

JRYN

Al S

i 2 A T SRR I R BT 80 1o A PE e =2 — , Ak
FHERIHESET- AL 156 J7 AN, Hp [ i S0 AR AL
PEFEA ] PN el 5 b DX il 2 BT T JE e e e e o™
it AT R i AR B BT - 6 IR B i R R IEAE LB
A 26.9% 1T I P, 2015 4R AL T ARl AR I T RE RR L
(spread through air spaces, STAS) P HESAE il oL (= 22 1) 5
B, B — A A BRSO R AR | SC IR Sk e
TGRAIM A R TR LA S T B, -5 Mok 5 LS MY
FE I B0, AR STAS AR AL . STAS 5l
TG AN B BB R VIR OCIS 2 5 i 1) 1R 2856 % |, s B4y
B B  SUAR 2 E R IR SF A GG (B BARER R T A T
3 W, I HLk SebiFoY B AR b T A , X SR Al i S B Y

* I BT AR RIE T 2 52T AFITH (20164 Y0160)

W . R OSCKAER STAS (A CHIFZE AN .
1 STAS Hy4r2&

AR TSR T STAS (ks e L, (Bt — AR ViR
FHRHEXT STAS 1743 E AR B GT #A . STAS il
DL A 207 Dl R B FIE SR AE AL G BRI /RN
JibyR AU A5, 5t R A e 2L e e, #E Warth 25 A BB
FEH MR STAS 55Uk MERAS BIBE BT, 45 STAS 4 A4l . fh
AT B e B S R s = M B 8 ) S A i X
BRI STAS, L Ji 2 g e ok =i L 4 e e &4t i 55
SRz M STASY, #EF5T 1, Toyokawa 58 A3 H T STAS (1)
BRIk, R STAS ARG BN sl AR BB BEAT 4%
2K {345 TC STAS Ak STAS(1-4 40 Ml %) Fl =5 STAS(>4 4>
AR T, Ji—A- e PR A 1 T 2B STAS 43250

FEH A Z#R(1996-), 55 i1, FEBERFT 5 1) - filide , E-mail: 18211280029@fudan.edu.cn
A EIVER w30, B, 5T A0/ Be ke, FEMSE 71 il , E-mail . gaowen5921@163.com

(ks H #9:2019-04-01 43257 F 1#]:2019-04-23)



- 3994 .

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol19 NO.20 OCT.2019

R X =AM R, STAS Xef i i e 1 PRAS 1 2 T 5 0 5
STAS AT 5. X AT REFR I STAS FIFFE Il B K
S i B e i JRe T A A 5 Jiev e 0452 28 1 T e 5 3k BB AR AE R AR
AHE , AU F ek se o AL AR B A R X BT B 4t T 56 F STAS
SPRETENE . SR, X T STAS BRI 32530 75 B Z ST

2 FREBHES STAS BIR AR

2.1 FhRRIE

UTAEfe, STAS FARIFFT 30 5 T il B 9 AR — 2 98 A5G A
3% STAS Hysum, MiflsEh STAS KA% K 14.8%~56.4%:;
I H. STAS Bl B 5 i i i 4L 4R 23 A 560, FE—I00 T 391
PR RIRRSE T, STAS £ 0L TR S M4 212228 (A Y B
B Az DhAI o it B 228, DA A S (0 B )W, A, 5 —
T T i g A BF 5% S 7%, STAS 5 5 1 M 34 i Jlst 988 i 22 4
KM, ¥ Warth S8 ARWFTErR, R IURL LA o5 3 0 il s
STAS (&1 R 5= (91.3%), LU {2 &I STAS A EE, H—
Tt [ A ST LR 3 T AR 45 21 , 3 IR flc L sk 780 il R 2B
B STAS RARBE S FIEFA Y, H—Jm, ik
STAS 5 i 56, 2B HARS BRI WA KA 3T
AT T AAAGEE R, Hor STAS A6 5 201 il g v o S 3 ik 0,
WAL, B PERI AR LAl J2 55 STAS 4 5CHK, STAS
— R 2, SIiE R AR A T S A A e IR H
STAS 55 77 BBt % . Uruga 1 Hironori 7£ X} STAS
B2 R PR A ST R, K T 3D A AR S e A 20% 448
10x E4BpE TP N TG STAS, Ik STAS, & STAS, KA
STAS st #RZ2 M IRE (P <0.001) W2 (P<0.001),
W EARZE(P<0.001), LA RIL(P <0.001 ) R /N (bR
& >=10 mm, P=0.037) Z [MfF £ GEIT A0 . B8 i STAS
HIMAICE & A 17% (relapse-free survival ,RFS ) 2Z [MIf7££ i 2
A&, STAS (P=0.015) j& RFS (B Z NS bR, KA
STAS 7] Fiili4: 22 /) RFS®, Shiono &8 A ad X} 318 4] 1 3H1fii
ISR IR 0T, $% STAS 559k B 4512 28 A i 5= i 25 VI AR
%, H STAS FIJC STAS (s 5 5 4FLE 73R 53310 62.7% 1
91.1%(P < 0.01), ToE K1 5 F T3R5 54.4-%F1 87.8%
(P < 0.01), STAS 5T A B K& LBV, FEfR T —I5
£135 383 5] TA JUIFI 161 151 1B JU1 i e BB 58 =, STAS BH
) R I Ak, RES 1R AE 77 (overall survival, OS) H
STAS dE#F B2 U, thAh, 1R &I TA Wl B da 8 5
STAS [HM: B FH WSS 1B il e B AL, SR, 72 Mg
KN AT 2 emMidg 3 AUAT )R R S S i 0 2 A DGk
Kadota K %525 & FA 7 s IR W Il AR TS 5 STAS RS
MIDCFR . FEXIHE K 411 4] T3 Rt dms 04 KU BAS BIFSE v, BF
FEN R B AT BRYVIBR A PH P STAS B ik B Kk AR
A K F T STAS BAYEH ;4R , AEMlint YIBR 4 h STAS 1
TEAE AN o IR R TC 5% FE L 7E 4y TR, STAS AT
155 & B XA ST AR5, R, b TER BN S A BRI 5
VAT HY R VKR R iRy STAS, TR 2 pe i el A
JEATT o 75— TR T A KA i A, I 2 3 STAS
X 17115 2R A5 M 7E LSk T RN ARRL Sk T80 o £ 94 i) A B o v L
BH S, TGRSR DA R g R O R il g AN

WS, HABRI ST 3R W] STAS PRI E Y OS 5l RFS [#(%, £
AR M R STAS BHME R OS s & & Ayt 28 UMl P4 019,
SR, Warth S5 A B R BRI BA SIS & 324 43 B FIL STAS 15 B9k
AL ICHHTHT STAS PHMIF AR OS i LB A A2 1 R
RrPR R, sk segE T REFR A STAS X Jifi B i TS A5 5 1,
AR EH— S LI E STAS RS I 20 48 2 0] i A
K&
2.2 BSR4 RE s

AR STAS (A28 SE 76 Il i g i A7 52 v A B 3k , (B
H Bk Ik WF 5T 30 0F B STAS 72 il 8 98 1) 1% 28 P e 4 25 ZEAE
o AALEE 216 B TR] 4330 it 6 10 TF 55, 40% 19 78 3 i
B STASUM, FARIRATEN n STAS 5k R 455
B BEMCHE. Kadota ZIA STAS B H KB K
ARSI, o B A T e R ARG 220, iR s 2, A
TS glE W 5 il A R BUS A ¢, IF H 5 STAS #H6M,
TE Lu S8 NRIFSEH , 30%A5 4 30 STAS FRPE . #E—25 004
W TERE B HARRR AL T 8L N 48 & A
TEIRFE (Ki-67 5 1C 16 505 (143 4] b, STAS & A= & Wi} 25 1
e, XS N STAS FHE 2B HL - T & . 5 —
J5 18, STAS X} [ifif8ipies 1) TSt A 5 E 19520 . € Kadota (97}
g, STAS 5 R almib &2 A ) AU b 240 ¢, I H. STAS [
PR RFS I 2(LFTC STAS (85, R, X FSeit=% I
B2 AL TR DI BRR B 3 mAE A IR BR &, &
7% 1Y B A& 4= F (cumulative incidence ratio , CIR) I K filiJ#E 4E 7=
# (cumulative incidence difference , CID) %% F T~ Ak il k9 1
B, 54 STAS B EE ML, STAS & 1y ImAb A %
P PRI A0 T 1 SRR R AR R 3 R T A A R e
T E2ER . TR BRSSP T i 2 A i |
STAS J2& P Flt 45 5 (%) il 32 T R 7= (4303l o P = 0.034 F01
0.016), Jf HAE Ik I STAS F8 2 ik I 3 5 25 50 & 19
CIR I CID {19, #R1fij, Yanagawa BRF5T15 AR 92518 ib
IR FE & B, STAS HUAE T 3 i 6l o A6 2 2 o 15 1 fd B 22 199
RFS #1 5 4 OS #H2¢, MiAE 1 ak I 30 i s 8 255 20 rh AN A
TERCOCHRNYT 785 —Iis ) 44 Bfs i (A 5T v, STAS BAM:
S99 5 STAS BRI AH L B S 7 s W b T8 22 () RFS 5§
OS, W BEZ HH TR HIER 0, AEPITE R K AR IR
o, BT AR B AT, STAS BHPERE I E 4 RES ok il 55 44
FET R 3 AE e R 2R 04
2.3 INHBEEHTRE

Toyokawa % N AT (AR ALHE T 30 {51470 5k Ay /1 4 L i
P/ NAR BT 982T) 7E 83% 1 (9 vh S 2] STAS 83t 80%114 F
P STAS (8 Brf A BAT AT LA STAS, 4R, STAS
FH M2 5 BHPELL7E RFS 5 OS g il2#22 50, iRyE bt
5%, /NN STAS F BH 4 356 i il Bl ol /N i 98 1)
FEMIFST, 2B STAS ZE /N AT ¥ & 8 v al B LA /N2 i il
FERAFEEENEM . WAEILIRESE B4 83%, T1 1%
40%. A 975 B A AS J AT 3 R 28 0 A 1) S B ] B R BOe vk
PRI STAS (I RAE Lo R, 5 WA BEAE B R R 1Y Aty
E—25 5T STAS ZE /N Atz o Ay PR 38 5 o
24 SRIERER



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol19 NO.20 OCT.2019

- 3995 .

Yokoyama 55 N & B, 35 Bl & F ARG M 2100 B 2%
1 14 {5](40%, 14/35) %A= STAS, Seil4#T i, STAS FHM:
JifrgRa v ) i ga S BE {8 1] b STAS BRI i o M50 . 54
STAS KB E AL, STAS 5 1) FPS F1 OS B B B 2%, 4],
LA BT WoR I STAS 48 K F# 2% OS By <7 5 [ K
B, W FEk A WL AT, STAS FRMER BRI A S 77
TG, URIRZEN, Wi 2T T3 W, AR REFE 4
I AR X O R AR A T 56 TP 3 LS A IR R T o
JE AL B MBS B o XASHT A S STAS B A il -
AR ) — T B R, e — 00 = S I S FE A

3 STAS BYRS R AHE

B HATHN L STAS HAEEAR G FRAR A2, (EI2 A 7
AN EEERIF ST SE T STAS SR FTBUS Z [ 56 % . Shiono %
HEW a8 CT 47138 R SEPE4E S5 41 STAS FHE R 8 T
ESLPELE T 9, Toyokawa 16 AR PET-CT i [ & 1k Iieg
IFAF 2518, STAS FHE 58K M Mg ELAR 5 e Y SE AR
JHfrRg L 25 R g 1 e RO A AR ML B8 2 4 OC T, Toyokawa Aiff
G2 T 327 BIF AR B 3RS STAS FURHET CTFE. 20r
T STAS 5 CT f5fiF R &, A £ AE, B8 By 38 FH 5
(GGO), 2SR, Il , MM B A , B2 i PR 45
IR, STAS BHERRE 5 5RO IR B . B S RAE
VI W BT B AT S A OG . FE A8 JEAr AT vl , B A AEAE A
GGO Mk B/R Y STAS MG WEMK, XL GG T
HEF RIS CT % 5] STAS BH AR . de Margerie-
Mellon, C M3 4 i B I P40 50 S99 B2 FAE 119 203 AN 7S 1 45
R REALEERE 40 4 STAS FHPELS Y, IF15 40 4~ STAS B 145
TIHIVCEL . A& B STAS BHESE T 1 RSF35 B AR A5 St
R IFIR A B A . AR RS o T2 BRI L 8k T
STAS BPEZE T . XL BT LIVER STAS Al REMAR Y T HP,

4 STAS 5REHRZE

STAS Bl Ny St BRI SR ARR G, TERFFER AR A
3% & (epidermal growth factor receptor, EGFR ) 2 75 R 2 At 4
TiRF5EH, STAS 5HLARAY EGFR &£ (P =0.009) AH5C,H
BRAF %34 (P=0.016) . JIESE STAS 55 EGFR %748 i 3%
HURE G, Warth 88 A\ G55 it e 8 STAS IRZSTEAR ELA
SRR BE BUR BN (kirsten rat sarcoma viral oncogene , KRAS) FI
BRAF 3 [ 2 45 4R 25 ,STAS 5 # K EGFR &/l R (P =
0.009)FH3¢ ,{H BRAF %k 4 R m=(P=0.016)0, Ke Ma 2%
P KRAS 2875 B % STAS $ii R4z =9, Liu, YY #1554 B STAS
B MTA1 &3R5 B # 1) OS B TH 22 RFS W] (%, MTAI
=235 5 STAS 7R IR N 2 IEA G, HO 4 4047 1
7, MTAT il STAS PR R RIA Y 8 5 AL A AR L BA 1
EEZRY OS Fl RFS, A, STAS BB 5 A MTAL K5
RIGHRE A R AIDG, I HAA & MTAL Rk
WA TE) STAS, 57, MTAL 55 STAS H# AR 175
FI XU AR , 35 ELRT Sk STAS PR 1-IIL 13 il B 2 5 SR it
BT 7 B2,

5 NEERE

STAS TEfili e Jisis /N e A0 220 il i b oA
AN KA STAS 5 filifides it aas K Z2 00 P e = 22 )l
ARG R AE AT O, 2 il s s 95988 e 22 1 Ml 2k M A=A
HIAS RIS K2R o STAS AT IA by 2 s A — o i 1 224
STAS FHTERY B, SRR AR ], HAUR KA AR EES ), 5
HHT, STAS HAEARJFARA AN 2, i RAEe IRt v rhrmT LT
SEHURINE STAS, o vl U EHEZ R TR J7 LAY e 4, IF 4 i
BTG A BRI A HGE R W], STAS Al fEV R YT F v 22
R AR R S M RERRE 535300 71%,92.4% 1 80% .,
IR X BEEE JLRTE G I RO ST Th A B SR UER, XFT STAS FH
PER A, 5 2 2 IR R R UEA 7326 STAS Jf HALALIA) Y
TR STAS BHIEREAT B HAM R AR 3R, H 5wk )
LA A B A i W 275 STAS FHYERY T A, #5 Bl il
TEAHRL T AT ARG P75, LAIGE B8 UG . STAS 5
MTAIL CR# ), MTAL 5 STAS [35 14 SUA A A7 321 XU A
5, I Honl 2k STAS PR T-IIL S99 i e S A R S
JAfE B STAS 55 EGFR %R7L 3% fAAH G, BRAF A R EL
(P=0.016),KRAS /A #H STAS B4 o HAE P AL AL
WZGYIRBTTE, IR NI STAS BHYE R it — AN BIFSE 7 1
IR EHHTEE X STAS BIBFFEAT T A /N RBES g , STAS Ky
WAL B

% % 3L HR( References)

[1] Torre LA, Bray F, Siegel RL, et al. Global cancer statistics, 2012 [J].
CA: a cancer journal for clinicians, 2015, 65(2): 87-108

[2] National Cancer Research and Research Office, National Cancer
Registry, and the Bureau of Disease Prevention and Control of the
Ministry of Health of the People's Republic of China. 2012 China
Cancer Registration Annual Report [M]. Beijing: Military Medical
Science Press, 2012: 28-30

[3] Cicenas S, Geater SL, Petrov P, et al. Maintenance erlotinib versus
erlotinib at disease progression in patients with advanced
non-small-cell lung cancer who have not progressed following
platinum-based chemotherapy (IUNO study)[J]. Lung Cancer, 2016,

12(102): 30-37

[4] Ke Ma, Cheng Zhan, Shuai Wang, et al. Spread through air spaces
(STAS): A new pathological morphology in lung cancer[J].Clinical
Lung Cancer, 2018, 20(2): 158-162

[5] Travis WD, Brambilla E, Nicholson AG, et al. The 2015 World Health
Organization Classification of Lung Tumors: Impact of Genetic,
Clinical and Radiologic Advances Since the 2004 Classification [J].
Journal of thoracic oncology: official publication of the International
Association for the Study of Lung Cancer, 2015, 10(9): 1243-1260

[6] Warth A, Muley T, Kossakowski CA, et al. Prognostic Impact of
Intra-alveolar Tumor Spread in Pulmonary Adenocarcinoma [J]. The
American journal of surgical pathology, 2015, 39(6): 793-801

[7] Toyokawa G, Yamada Y, Tagawa T, et al. Significance of Spread
Through Air Spaces in Resected Pathological Stage 1 Lung
Adenocarcinoma [J]. The Annals of thoracic surgery, 2018, 105(6):
1655-1563



- 3996 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol19 NO.20 OCT.2019

[8] Uruga H, Fujii T, Fujimori S, et al. Semiquantitative Assessment of

(STAS) in Early-Stage Lung

official
publication of the International Association for the Study of Lung
Cancer, 2017, 12(7): 1046-1051

[9]1 Lee JS, Kim EK, Kim M, et al. Genetic and clinicopathologic

Tumor Spread through Air Spaces

Adenocarcinomas [J]. Journal of thoracic oncology:

characteristics of lung adenocarcinoma with tumor spread through air
spaces [J]. Lung cancer (Amsterdam, Netherlands), 2018, 9 (123):
121-126

[10] Shiono S, Yanagawa N. Spread through air spaces is a predictive
factor of recurrence and a prognostic factor in stage I lung
adenocarcinoma [J]. Interactive cardiovascular and thoracic surgery,
2016, 3(4): 567-572

[11] Dai C, Xie H, Su H, et al. Tumor Spread through Air Spaces Affects
the Recurrence and Overall Survival in Patients with Lung
Adenocarcinoma >2 to 3 cm[J]. Journal of thoracic oncology: official
publication of the International Association for the Study of Lung
Cancer, 2017, 12(7): 1052-1060

[12] Kadota K, Nitadori J, Sima CS, et al. Tumor Spread through Air
Spaces is an Important Pattern of Invasion and Impacts the Frequency
and Location of Recurrences after Limited Resection for Small Stage
I Lung Adenocarcinomas [J]. Journal of thoracic oncology: official
publication of the International Association for the Study of Lung
Cancer, 2015, 10(5): 806-814

[13] Masai K, Sakurai H, Sukeda A, et al. Prognostic Impact of Margin
Distance and Tumor Spread Through Air Spaces in Limited Resection
for Primary Lung Cancer [J]. Journal of thoracic oncology : official
publication of the International Association for the Study of Lung
Cancer, 2017, 2(12): 1788-1797

[14] Kadota K, Kushida Y, Katsuki N, et al. Tumor Spread Through Air
Spaces Is an Independent Predictor of Recurrence-free Survival in
Patients With Resected Lung Squamous Cell Carcinoma [J]. The
American journal of surgical pathology, 2017, 1(8): 1077-1086

[15] Kadota K, Nitadori J, Woo KM, et al. Comprehensive pathological
analyses in lung squamous cell carcinoma: single cell invasion,
nuclear diameter, and tumor budding are independent prognostic
factors for worse outcomes [J]. Journal of thoracic oncology : official
publication of the International Association for the Study of Lung
Cancer, 2014, 9(8): 1126-1139

[16] Lu S, Tan KS, Kadota K, Eguchi T, et al. Spread through Air Spaces
(STAS) Is an Independent Predictor of Recurrence and Lung
Cancer-Specific Death in Squamous Cell Carcinoma [J]. Journal of

International

thoracic oncology: official

Association for the Study of Lung Cancer, 2017, 12(2): 223-234

publication of the

[17] Yanagawa N, Shiono S, Endo M, et al. Tumor spread through air
spaces is a useful predictor of recurrence and prognosis in stage I lung
squamous cell carcinoma, but not in stage Il and III [J]. Lung Cancer,

2018, 6(120): 14-21

[18] Toyokawa G, Yamada Y, Tagawa T, et al. High Frequency of Spread
Through Air Spaces in Resected Small Cell Lung Cancer [J].
Anticancer research, 2018, 38(3): 1821-1825

[19] Yokoyama S, Murakami T, Tao H, et al. Tumor Spread Through Air
Spaces Identifies a Distinct Subgroup With Poor Prognosis in
Surgically Resected Lung Pleomorphic Carcinoma [J]. Chest, 2018,
154(4): 838-847

[20] de Margerie-Mellon C, Onken A, Heidinger BH,et al.CT
Manifestations of Tumor Spread Through Airspaces in Pulmonary
Adenocarcinomas Presenting as Subsolid Nodules [J]. Journal of
Thoracic Imaging, 2018, 33(6): 402-408

[21] Liu Y, Chen D, Qiu X, et al. Relationship between MTA1 and spread
through air space and their joint influence on prognosis of patients
with stage I-III lung adenocarcinoma [J]. Lung cancer (Amsterdam,
Netherlands), 2018, 10(124): 211-218

[22] Arne Warth. Spread through air spaces (STAS): a comprehensive
update[J]. Translational lung cancer research, 2017, 6(5): 501-507

[23] Huining Liu, Qifan Yin, Guang Yang, et al. Prognostic Impact of
Tumor Spread Through Air Spaces in Non-small Cell Lung Cancers:
a Meta-Analysis Including 3564 Patients [J]. Pathology & Oncology
Research, 2019, POR

[24] Hans Blaauwgeersa, Prudence A. Russellb, et al. Pulmonary loose
tumor tissue fragments and spread through air spaces (STAS):
Invasive pattern or artifact? A critical review[J]. Lung Cancer, 2018, 9
(123):107-111

[25] Eguchi Takashi, Kameda K, Lu SH, et al. Lobectomy Is Associated
with Better Outcomes than Sublobar Resection in Spread through Air
Spaces (STAS)-Positive T1 Lung Adenocarcinoma: A Propensity
Score-Matched Analysis [J]. Journal of thoracic oncology, 2018, 14
(1): 87-98

[26] Dai CY, Xie HK, Su H, et al. Tumor spread through air spaces
(STAS): a call for more evidence [J]. Journal of thoracic disease,
2017, 9(10): 951-953

[27] Morales-Oyarvide V, Mino-Kenudson M. Taking the measure of lung
adenocarcinoma: towards a quantitative approach to tumor spread
through air spaces (STAS)[J]. Journal of thoracic disease, 2017, 9(9):
2756-2761

[28] Chen HZ, Bertino EM, He K. Tumor spread through air space
(STAS) is an important predictor of clinical outcome in stage IA lung
adenocarcinoma[J]. Journal of thoracic disease, 2017, 9(8): 2283-2285

[29] Warth A, Beasley MB, Mino-Kenudson M. Breaking New Ground:
The Evolving Concept of Spread through Air Spaces (STAS)[J].
Journal of thoracic oncology, 2016, 12(2): 176-178

[30] David EA, Atay SM, McFadden PM, et al. Sublobar or Suboptimal:
Does Tumor Spread through Air Spaces Signify the End of Sublobar
Resections for TINO Adenocarcinomas? [J]. Journal of thoracic

oncology, 2019, 14(1): 11-12



